Nerve growth factor (NGF) affects levels of the alpha subunit of the stimulatory G protein (G.-a) The rat pheochromocytoma 12 (PC12) cell line (11) is a commonly used model for the study of sympathetic neuron development. These cells exist in culture as a slow-growing population of endocrinelike cells. Upon addition of nerve growth factor (NGF), they assume a neuronlike phenotype, extending processes and forming functional synapses. This change in phenotype, or transdifferentiation, takes place over 1 to 2 weeks and requires ongoing RNA synthesis (4).
The rat pheochromocytoma 12 (PC12) cell line (11) is a commonly used model for the study of sympathetic neuron development. These cells exist in culture as a slow-growing population of endocrinelike cells. Upon addition of nerve growth factor (NGF), they assume a neuronlike phenotype, extending processes and forming functional synapses. This change in phenotype, or transdifferentiation, takes place over 1 to 2 weeks and requires ongoing RNA synthesis (4).
Transdifferentiation is accompanied by an increase in the concentration of mRNAs coding for several proteins, including c-fos (16) , the neurofilament protein NF68 (6), the NGF-inducible large external glycoprotein (P. Sajovic, D. J. Ennulat, D. G. B. Leonard, K. Kaplan, A. L. Prochiantz, E. B. Ziff, M. L. Shelanski, and L. A. Greene, Soc. Neurosci. Abstr. p. 1459, 1986) recently shown to be the neuronglia cell adhesion molecule (7), a superior cervical ganglionspecific protein (SCG-10) (1), and several others (14) . A number of these have been shown to be regulated at the transcriptional level.
Our results indicate that levels of RNA coding for the regulatory subunit of the stimulatory G protein (Gs-ot), an adenylate cyclase-activating protein, are altered in PC12 cells. G proteins constitute a large and growing family of proteins involved in transducing information from cell surface receptors to various intracellular effectors (9), including adenylate cyclase and phospholipase C.
NGF alters PC12 Gs-a RNA levels in a density-dependent manner. PC12 cells were cultured as described previously (10) and treated with 50 ng of NGF, which had been purified from male submandibular glands, per ml (17 Gs-a RNA, with peak levels at 5 to 6 h ( Fig. 1) . Reports indicate that PC12 cell density is an important factor in NGF regulation of the transcription of specific RNAs (20) . Therefore, we assayed Gs-a mRNA levels in PC12 cells grown at various densities ( Gs-a RNA induction is accompanied by an increase in GS-ct protein. Two Gs-a proteins are translated from two mRNAs generated from the same precursor by differential splicing (18) . The 42-base difference between these messages would not be detected by Northern blot analysis. In order to determine whether the increase in Gs-a RNA is accompanied by an increase in the protein and to determine the relative levels of the two proteins, and thereby the relative levels of 2 forms of the Gs-a protein were detected in membranes from wild-type S49 cells (Fig. 3) . The cyc-mutant lacks both Gs-oa protein and RNA (12), and therefore cyc-membranes served as a negative control. Analysis of PC12 membranes from cells grown in dense culture revealed a single Ge-a protein of 52 kDa (Fig. 3) . An approximately twofold increase in Gs-a protein was apparent after 24 h of treatment.
Other densities were analyzed, and only the 52-kDa protein was detected (results not shown). Neither NGF nor cell density affected the splicing of the G.-a transcript such that the 45-kDa protein was detected.
Cholera toxin catalyzes ADP ribosylation of the G,-a protein, resulting in decreased GTPase activity and prolonged activation of adenylate cyclase (8) . Increased cholera toxin-stimulated cyclic AMP levels were detected in extracts from dense PC12 cells treated with NGF for 5 h. Levels of cyclic AMP were measured by using the 125I-labeled-Scyclic AMP-TME radioimmunoassay kit (Biomedical Technologies Inc., Stoughton, Mass.). Protein quantitation was by the Lowry method (15) . Extracts from cells treated for 5 h with 50 ng of NGF per ml contained approximately twofold more cyclic AMP than cells treated with cholera toxin alone (Fig. 4) 
